Abstract. The area of Zachodniopomorskie voivodship is characterized by specific features, resulting from its position in space. The location of the regional capital Szczecin at the mouth of the River Odra and near the Polish-German border, in the close vicinity of well-developed Nordic countries, and on the outskirts of the region creates special conditions for development. At the same time, the considerable remoteness of most small towns from the capital region and the inadequate network of connections in a natural North-South direction make it difficult to work with the assets of larger centres of development like Szczecin and Koszalin. The present approach is based on Webb's typology for the gminas of Zachodniopomorskie voivodship compared with the analysis of the characteristics of the transportation network. Traffic volume of real transportation network was simulated by using a model based on the idea of intervening opportunities. Two categories of movements were analysed: movements to work and, due to the specificity of the region, tourists' movements.
Introduction
The area of Zachodniopomorskie voivodship is characterized by specific features, resulting from its position in space. The location of the regional capital Szczecin at the mouth of the Odra River, near the Polish-German border, and in the close vicinity of the well-developed Nordic countries, and at the same time, on the outskirts of the region creates special conditions for development. The considerable remoteness of most cities from the capital of the region and the inadequate network of connections in the North-South direction makes it difficult to use the resources of the larger centres of development like Szczecin and Koszalin. Most of the towns in the area of Region are small towns, with a population of less than 5,000 inhabitants. The area is one of the least populated areas of Poland, with a population density of 75 persons per km² and occupies the 13th place, with the national average of 122 people per km². In the area a decrease in the percentage of the population of pre-working age to the benefit of those of working-age and post-working age groups is maintained. Population forecasts by GUS for the region indicate a systematic decline from 2010 (1,691.5 thousand people) through 1,686.9 in 2015 to 1,676 thousand people in the year 2020.
Demographic conditions constitute one of the essential factors in the development of cities and their surroundings. The progressive decline in fertility, the ageing population and the increasing mobility of the population change opportunities and development potential of cities and regions.
In this study, an assessment of the basic demographic processes affecting the development of the population in the cities of the Zachodniopomorskie voivodship was made. The factors constituting gain and loss of the actual population size, and the degree of ageing of the population were analysed. Because the demographic processes taking place in towns and cities must be considered with regard to their process in areas surrounding the city, the gminas were also taken into consideration.
The aim of the analysis is to examine the spatial distribution of individuals in a good demographic situation and the weak one and attempt to determine the connection with the existing communication network.
Research materials and methods
All analyses are based on the Central Statistic Department data (Local Database). A study of the real gain of the population based on Webb's method. Webb's typology allows a synthetic way to connect the size of the natural growth and net migration. This classification distinguishes 8 unit types depending on the relationship between growth and natural wastage, and between positive and negative migration balance. Classes A, B, C, D mean the territorial units with population growth, while E, F, G, and H are those with a decline in the population. The most favourable demographic situation is exhibited by units classified in classes B and C, because they are characterized by a positive migration balance, as well as a positive natural growth. In the worst situation are units of the groups F and G, for which values of the two processes that make up the actual gain are negative (Sobala-Gwozdz, 2010) . A description of the creation and interpretation of Webb's typology can be found in the work of J. Runge (3), D. Jędrzejczyk (4) and L. Kosiński (5).
Webb's typology was made for gminas, towns and cities of the Zachodniopomorskie voivodship and compared with the analysis of traffic volume and the directions of traffic in the transportation network. The spatial regularities were identified based on the created maps.
Traffic volume and traffic network load were simulated by using a model based on the idea of intervening opportunities (1). These models, derived from the classic version of the Schneider's (3) model were developed by T. Zipser (4) with research team. The model assumes that the number of journeys between the source area (the starting point) and the destination area (the ending points) depends not only on the number of trips being taken in the area of the source and the purpose of the latter, but also on the number of intermediate objectives, lying between the areas concerned. These intermediate objectives constitute the environment in which can ends the movements, which are sent by the source, and as a result, only a fraction of the trip can reach the area concerned.
Two categories of movements were analysed: movements to work and due to the specificity of the region, tourists' movements.
Research results

A brief description of the settlement network of Zachodniopomorskie voivodship
Zachodniopomorskie voivodship is located in the north-western part of Poland (Fig. 1 • location of the largest cities (the exception is Stargard Szczeciński) on the outskirts, while in the centre part there are no medium-sized cities, • the even distribution throughout the region of small towns with about 7-20 thousand inhabitants, • the even distribution of small cities with a population of 4-7 thousand inhabitants and rural community centres. Zachodniopomorskie voivodship has also large forest resources (35.2% of the surface compared with an average for Poland of 28.2%). On its territory there are natural minerals: petroleum, natural gas, limestone, marl, chalk, building stone and natural aggregate, mineral water, peat, geothermal water and brine. Noteworthy is the fact there is a rather large area of peat soils and black lands in the vicinity of Pyrzyce and Stargard Szczeciński. These features affected the developing of the settlement network and transportation system.
The network of national and provincial roads connects basic economic and administrative centres. A characteristic feature of the labour market in the region is the seasonality of employment. In the Zachodniopomorskie voivodship there are many small and medium-sized towns, which cannot create a sufficiently strong and stable labour market. Large urban centres, such as Szczecin and Koszalin, are located on the outskirts of the province, which greatly complicates commuting to work in these cities.
Changes in the number of population
Change in population in a given area -that is, the gain or loss -is incurred as a result of the actions of two processes: the natural increment (difference between the number of births and the number of deaths) and net migration (the difference between the people who settled and those that left).
In this study, changes in the period 2000-2012 were investigated. To exclude random fluctuations in the annual demographic data, a three-year average was used, for the years 1999-2001 and 2010-2012 (Table 1 ). Given the fact that the process of suburbanization is still in progress, the migration balance for cities should be compared with the situation existing in their environment. As a result of suburbanization processes, the loss of the population in large and medium-sized cities is often connected with a positive migration balance in their suburban zone. During the period of 2000 -2012 population growth occurred primarily in small towns like Borne Sulinowo -35.93%, Dobra -10.98% and Maszewo -10.98%. Borne Sulinowo is a special case -the town came into existence in 1993, after being vacated by the Russian army. The authorities, in order to populate the newly created town, sold homes on concessional terms, which resulted in a significant increase in the number of civilian people. Population growth is also exhibited by towns such as: Kalisz Pomorski -6.41%, Drawsko Pomorskie -5.69%, Chojna -4.97%, Biały Bór -4.90%, Kołobrzeg -4.09% and Karlino -3.66%. Among the major cities a small increment occurred in Koszalin -0.41%.
The largest population loss occurred in Drawno -5.63%, Dobrzany -4.96%, Myślibórz -4.45% and in Bobolice -4.30%. A decline in the number of people occurs in Szczecin -1.86% and Stargard Szczeciński -2.31% too.
In order to depict the current demographic situation in the West Pomerania cities and towns Webb's typology was used. Spatial location of towns classified by the method is shown in figure 3 . In addition, analysing the information contained in table 2, it can be concluded that the most favourable type B occurs only in two towns -Drawsko Pomorskie and Gościno. Similarly, type C occurs in Czaplinek and Maszewo. Slightly less favourable, but still population growth type A occurred in Kalisz Pomorski and Polanowo. The last of the Webb types D associated with natural population growth includes four towns: Borne Sulinowo, Ińsko, Mirosławiec and Dobra.
The loss of the actual population occurred in 54 West Pomerania towns. It was caused largely by negative migration balance (types F and G). In 32 of them, negative natural growth occurred at the same time. Type E is represented by seven towns, including Szczecin and Świnoujście (Fig. 2) . The most numerous group of towns (24) The migration balance for towns was compared with the situation existing in their environment. As a result of suburbanization processes, the loss of people in large and medium-sized cities often accompanied positive migration balance in their suburban zone. Such a situation occurs in Szczecin, Goleniów, Stargard Szczeciński, Koszalin and Koło-brzeg. It shows that the loss of population in the cities is largely the result of suburbanization processes that lead to settlement of the population in the functional areas of cities. Small towns with a growth in population are located primarily in the central part of the Zachodniopomorskie voivodship. Towns with the same situation also include, in the north, Gościno and, in the north-east, Polanów. They are quite loosely scattered and do not form a close-knit group. Small towns with a decrease in population are in a worse situation than larger ones, around which the number of citizens increases. In the case of West Pomerania they take up one compact portion of the area covering most of the towns near Szczecin and Stargard Szczeciński.
The situation in the municipalities is much better. By analysing the picture of Webb's typology for municipalities (Fig. 3) we notice a compact group of municipalities surrounding Szczecin and Stargard Szczeciński, in which there has been in recent years (the average for the years 2010-2012), actual population growth, mainly due to the positive net migration (type C) and, in a smaller measure, a positive birth rate (type B). The second cluster of such municipalities is located in the range between Kołobrzeg and Sławno, where there are also municipalities in which the population is increasing because of positive natural growth which is larger than negative migration balance (type A). In the southern part of the province are located municipalities characterized by population growth thanks mainly to positive natural growth (Boleszkowice, Nowogródek Pomorski and Kalisz Pomorski) and positive balance migration (type D-Borne Sulinowo). In these municipalities, as well as in central, north-western and eastern parts of the region municipalities are characterized by a decrease in the number of residents due to negative migration balance and negative natural growth. A spatially quite compact group of municipalities losing population of type H (negative migration balance is not compensated by the positive natural growth) comprises the vast majority of municipalities forming compact subdivisions in the southwest, central and eastern parts of the province (Fig. 3) . 
The ageing of population
The loss of the population in most towns of the Zachodniopomorskie voivodship accompanies a systematic process of ageing. Good illustrations of the transition from a young to an old age structure of the population in the towns are changes in the value of the demographic age index. This indicator describes the relationship between the participation of children and young people up to the age of 14, and the participation of people aged 65 years and more. Index values exceeding 100 indicate a broad advantage of older people over generations of children and youth.
Comparison of values of the old age demographic index of 2000 and 2012 points to the significant differences in the pace of ageing of the population. In 2012 (in analyzed region), there were 13 towns which had a predominance of the population aged 65 years and more over the number of children and young people up to the age of 14, while in 2000, there was not one such city. A unfavourable demographic structure characterizes Szczecin (130.94 
Traffic modelling
The method applied in this part is based on the use of communication models of traffic exchange based on the idea of intervening opportunities. The model operates with only one parameter -the selectivity -reflecting the preferences of travellers and the tendency for longer or shorter trips. In this research the version of the traffic exchange model with reversing of surplus was used and the network load of one of the shortest routes. The simplicity of the model consists in running a network of one route; in the case of modification of the draft plan there is a kind of advantage. The calculated loads are not dissipated in different routes, and the load tour, combining the shortest way connecting origins and destinations of traffic, allows for a clear diagnosis of change to the network (10).
The modelling included the area of the Zachodniopomorskie voivodship with the provincial and national road network. Selected cities and towns were treated as calculating units. To calculate the number of origins in the units, the size of the population multiplied by 0.7 (percentage of the working population) was used. The number of the destinations was represented by the number of those working, and in the second version of modelling the number of those granted accommodation was added (11).
As a result of modelling, the number of journeys between all pairs of units (towns) in straight lines was received, which was then distributed to the existing transport network giving in result the network load. The number of journeys in straight lines for three selected cities -Szczecin, Koszalin and Wałcz -is illustrated in Figure 4 . This is a picture of travel to these cities. The largest number of journeys takes place between Szczecin and Słupsk and Szczecin and Świnoujście and on the Koszalin -Słupsk and Koszalin -Darłowo routes. This result of modelling shows that the greatest volume of traffic takes place along national road No. 6. The resulting picture of the journeys allows the most stable connections in existing conditions to be selected and the parts of the network which are overloaded to be observed.
In the journeys to work the prevailing direction was horizontal. The greatest load (between 36 and 73,000 people) occurs along national road No 6, throughout its course, slightly smaller on national road No. 20 (9-18,000 persons) on the stretch between Szczecin and Czaplinek and on national road No 10. Among the roads in the vertical direction the most heavily used are national road No. 3 (for passages where it replaces the S3) for the distance between Szczecin and Goleniów (36-73,000 people), for the distance between Gorzów Wielkopolski and Pyrzyce (18-36 thousand people), and the stretch between Goleniów and Międzyzdroje to Świnoujś-cie, national route 11 for the distance between Piła and Bobolice and further along provincial road No. 205 from Boblice to Sławno.
On the provincial roads the largest load in the category travelling to work occurred on road No. 163 (4-9 thousand people) between Czarnków and Czaplinek and (1.5-4 thousand people) between Czaplinek and Kołobrzeg and on road No. 109, mainly on the section Płoty -Trzebiatów (9-18 thousand people).
Then the modelling for the purposes of travel plus the number of people in accommodation was conducted. The result is shown in Figure 5 . This is a picture of a situation similar to that which occurs during the summer. Load layout changed direction to the vertical. While national road No. 6, as the only quick route along the coast and, in addition, to large centres (Szczecin, Koszalin, and Kołobrzeg) is still heavily used. The destination network picture for this case points to the significant predominance of national roads in the horizontal direction. These are national road No. 3 and S3, road No. 11 and roads No. 109, 110, 162 and 163 , and as we get closer to the coast the load of these roads increases (36-127 thousand people). The model mechanism works on the principle of strengthening of centres offering the purposes that may attract a large number of journeys. An additional advantage is its location in the transportation network, which ensures a quick connection to the centre for most of the potential customers.
Discussion
The analysis of the demographic situation in the area of Zachodniopomorskie voivodeship points to the wide variety of demographic types in the individual units. You can highlight a few characteristic phenomena that affect the demographic situation in the region. An accelerated process of suburbanization causes the loss of population in major cities (Szczecin, Stargard Szczeciński, Koszalin, and Kołobrzeg) and at the same time, the increase in the number of the population in the municipalities adjacent to those cities. In West Pomerania the largest aggregations of such municipalities are located in the area of Szczecin Agglomeration and extend in the direction of Koszalin. Similarly, in the area of Koszalin and Kołobrzeg, surrounding municipalities have increased in recent times the number of the population from the largely positive migration balance (types C and D).
In this way a band is formed along national road No 6 and a little below the road. At the same time the modelling carried out shows that this is the direction of most lively contacts not only in interregional relationships, but also for travel to work in the area of the province. We may assume that in the case of the implementation of the planned way S6 (12), which is expected to reinforce this direction, a compact range of communes with high demographical potential will be formed. Figure 4 shows that there are for the most part units with increased population from migration (type C, D and only two of them type B).
A major factor in lowering the pace of demographic development in the voivodship (mainly in towns) was a decline in the birth rate (1990 -2000) . Recently an important component of the real growth of the population is migration (15).
The central, south west and eastern part of the province shows a negative demographic situation. Towns and villages lying in this area are gradual- ly losing the population mainly due to negative net migration (type G and H), and also because of the negative natural increment (type F). This is an area that is poorly landscaped, containing mostly small and very small towns, often with one function only.
Conclusion
The analysis of daily routine movements to work shows weak cohesion of areas in Zachodniopomorskie voivodship. There is the situation characteristic for the Polish transport system, in which the main functions of transit are limited to supporting the east-west direction, while the north-south direction, natural for Poland, is less represented by the existing transport infrastructure. This fact makes worse the situation of small, less developed towns, in which there follows the loss of population causing a "moving away" from these units to better developed larger centres in the region. Well develop units have not only good position in transportation network but have well develop and various labour markets.
The planned modernization of the transportation network of the province (12) may, in large part, improve the situation of many towns to "attract" to their area new residents and investors. A profitable location is one of the most important development factors, but not the only one. The current demographic situation in Zachodniopomorskie voivodship requires coordinated action at different levels of the administration.
The Updated Concept of Spatial Planning of the Country in 2020 specifies the increasing diffusion of development from well-developed to weakly developed areas, which may be better associated with the well-developed areas thanks to the development of transport infrastructure, as one of the goals of spatial planning. Modification of the transport system in West Pomeranian Region by increasing spatial cohesion of the area can contribute significantly to increasing the opportunities of development of problematic areas in this province. Improvement of accessibility does not solve all the problems but it can help to increase the coherence of the area and increase the opportunities for the development of weak units. Type A -positive natural growth exceeds the negative migration balance Type B -positive population growth is higher than the positive migration balance Type C -positive natural growth is lower than the positive migration balance Type D -positive migration balance with surplus compensates the negative natural growth Type E -negative natural growth is not offset by a positive migration balance Type F -negative natural growth with a minus but no larger (in absolute value) migration balance Type G -negative natural growth with a minus, but not less (in absolute value) migration balance Type H -negative migration balance is not compensated by a positive natural growth (7 
